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SECOND AFFIDAVIT OF ERIK R. THOEN UNDER 37 C.F.R. § 1.131 
I, Erik R. Thoen, declare as follows: 

1 . I am the same Erik Thoen who executed the Affidavit of Erik R. Thoen Under 
Rule 37 C.F.R. sec. 1.131, executed October 2, 2001, and submitted with the Response dated 
October 4, 2001 ("my First Affidavit"). 

2. I have read the Office Action mailed December 20, 2001, and the U.S. Patent No. 
6,252,892 Bl to Jiang et al. ("the Jiang patent"), cited by the Examiner in the Office Action. The 
Jiang patent was filed on September 8, 1998. - 

3. Our pending patent application includes two independent claims directed to 
producing non-linear increasing loss in a passive mode-locked laser system (claims 10, 26), and 
one independent claim directed to producing non-linear increasing loss in either a passively or 
actively mode-locked laser system (claim 1). 



CERTIFICATE OF MAILING BY FIRST CLASS MAIL 

I hereby .certify under 37 CFR § 1.8(a) that this correspondence is being 
deposited with the United States Postal Service as first class mail with 
sufficient postage on the date indicated below and is addressed to the 
Commissioner forBatents, Washington, D.C. 20231. 
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4. Before September 8, 1998, 1 conceived of the invention of independent claims 1, 
10, and 26, and reduced an embodiment to practice. 

a) Before September 8, 1998, co-inventors and I conceived a laser system 
with a pump, a gain medium producing radiation at an operative wavelength, and a 
reflector disposed along an optical path in the laser system's cavity, where the reflector 

. includes layers of a first semiconductor material that act as a saturable absorber, and 
layers of a second semiconductor material that produces nonlinearly increasing loss to 
- stabilize the mode-locked output of the laser system. 

b) This conception was recorded in my lab notebook. In my notebook, I 
calculated that a Bragg mirror having a particular InGaAsP/InP structure and an AR 
coating, when placed along an optical path in a laser system producing radiation at an 
operative wavelength of 1540 nm, would produce non-linearly increasing TPA loss, in 
addition to saturable absorption. These pages from my lab notebook were attached as 
Exhibit A to my First Affidavit. (The date was redacted from the notebook pages 
attached as Exhibit A. I represent that this redacted date is earlier than September 8, 
1998.) , 

c) Shortly after performing the above calculations, I measured the reflectivity 
of the InP InGaAsP Bragg reflector described in subparagraph (b) above using a Kerr- 
lens mode-locked laser system producing radiation at 1530 nm, with 150 fs pulses. The 
data showed saturable absorption and nonlinear increasing loss. A graph depicting this 
data was attached as Exhibit B to my First Affidavit. (I have redacted the date of the 
experiment from Exhibit B. I represent that this redacted date is earlier than September 
8,1998.) 

d) I believe the laser system I used in the experiment described in 
subparagraph (c) meets all the elements of independent claim 1. The laser system in the 
experiment defined a cavity, and produced radiation at an operative wavelength. The 
system included a mode-locking element configured to mode-lock output of the laser (the 
Kerr-lens), and a semiconductor element (layer of InP) that produced nonlinear 
increasing loss at the operative wavelength sufficient to enhance stability of the mode- 
locked output. 
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e) I also believe my performance of the experiment described in subsection 
(c) meets all the elements of method claim 26, for the reasons discussed above in 
subparagraphs (c) and (d). 

f) After performing the experiment of subparagraph (c), I tested this same 



reflector in a laser system that was not Kerr-lens mode-locked, to demonstrate that the 
saturable absorption produced by the reflector in the experiment of subparagraph (c) 



notebook pages showing the results of this experiment. The first four pages of Ex. 1 are 
my analysis of the raw data, and the last four are graphs showing the data. As 
demonstrated clearly by the last two graphs, this laser system is mode-locked by the 
saturable absorption layers in. the reflector at the same operative wavelength that 
produces nonlinear increasing loss. (The dates in Ex. 1 have been redacted. I represent 
that these dates are prior to September 8, 1998.) 

g) I believe that my experiment of subparagraph (f), in view of the data from 
the experiment of subparagraph (c), satisfies all the elements of claim 10. The 
experiment of subparagraph (d) included a pump, a gain medium that produced radiation 
at an operative wavelength, and a reflector disposed along an optical path in the laser 
system's cavity. The reflector included layers of a first semiconductor material 
(InGaAsP) that acted as a saturable absorber at the operative wavelength to mode-lock 
output of the laser, and one or more layers of a second semiconductor material (InP). As 
demonstrated by the data shown in experiment (c), the InP produces nonlinear increasing 
loss at the operative wavelength sufficient to enhance the stability of the mode-locked 
output. 

5. I affirm, under penalty of perjury, that all statements made herein are true, to the 
best of my knowledge, information and belief. 



could mode-lock the laser's output. Attached to this Affidavit as Ex. 1 are my lab 



Dated: S/^/^ 




Erik R. Thoen 
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